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Postponing  the  "Landfall"  Sign 
New  Processes  for  Waste  Diversion 


Ontario  is  facing  a  garbage  mountain. 
It  is  running  out  of  places  to  put  the 
millions  of  tonnes  of  solid  waste 
produced  each  year.  Environment 
Ontario  Deputy  Minister,  Gary  Posen, 
puts  it  succinctly,  "our  landfills  are 
becoming  landfulls". 

Environment  Ontario  is  commit- 
ted to  resolving  this  crisis.  In  Febru- 
ary, Hon.  Ruth  Grier,  Minister, 
announced  an  accelerated  provincial 
waste  reduction  plan.  One  important 
strategy  is  the  development  of  tech- 
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nical  systems  that  will  divert  material 
from  landfill  into  productive  use  and 
reuse.  This  challenge  is  already  being 
met  by  the  Research  and  Technology 
Branch  (RTB)  through  its  Environ- 
mental Technologies  (ETP)  and 
Environmental  Research  (ERP) 
Programs. 

Recycling  is  one  aspect  of  waste 
diversion.  To  ensure  that  this  option 
exists  for  a  wider  range  of  materials, 
new  technologies  must  be  developed. 
Examples  of  this  can  be  seen  in 


current  projects  being  conducted 
with  financial  assistance  from  these 
programs. 

An  estimated  450,000  tonnes  of 
roofing  shingle  waste  are  dumped  as 
landfill  each  year  in  Canada.  The 
development  of  a  small  portable  pro- 
cessing plant  by  Roofing  Materials 
Disposal  Company  of  Burlington, 
Ont.,  may  ultimately  reduce  this  by 
as  much  as  80  per  cent. 

See  Postponing  the  "Landfull"  pg  2 
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From  the  Minister 


I  am  pleased  you  are  looking  at 
the  inaugural  issue  of  The 
Proving  Ground,  a  publication  of 
Environment  Ontario  through  its 
Research  and  Technology  Branch. 
Through  it  we  hope  you  will  learn 
more  fully  about  the  extent  and 
diversity  of  the  branch's  activities 
and  programs.  I  hope  that  you  will 
find  The  Proving  Ground 
interesting  and  informative,  and  I 
would  welcome  any  comments  or 
suggestions.  Good  reading. 


Ruth  Grier  \) 


Postponing  the  "Landfall" 

Plans  are  for  the  plant  to  grind, 
heat  and  density  roofing  waste,  using 
the  technique  of  an  auger  extruder, 
to  produce  a  usable  raw  material. 
This  product,  an  asphalt  composition 
mix,  could  then  be  marketed  as  a 
roading  material,  or  formed  into 
products  like  paving  stones. 

Funding  from  the  ETP  is  assisting 
the  company  in  the  assembly,  opti- 
mization of  performance,  evaluation, 
and  demonstration  of  the  processing 
plant.  An  attractive  feature  of  the 
plant  is  its  simplicity  and  low  cost. 

Other  waste  diversion  projects 
are  supported  by  the  ERP,  including 
the  development  of  a  process  for  the 
manufacture  of  ethanol,  which  can 
be  used  as  an  additive  to  automotive 
fuel.  Dr.  Morris  Wayman  of  the 
Department  of  Chemical  Engineering 
at  the  University  of  Toronto  is  produc- 
ing this  alcohol  from  the  paper  which 
can  be  separated  out  of  municipal 
solid  waste. 

The  basic  process  involves 
liquifying  paper  into  sugars  by  cellu- 
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lase  enzymes,  and  then  fermenting 
them  into  ethanol.  Research  has 
centred  on  improving  the  process 
and  quantifying  production. 

Already,  ethanol  yields  of  400 
litres  per  tonne  of  shredded  white 
office  paper  has  been  achieved  with  a 
corresponding  80  per  cent  reduction 
in  volume.  Based  on  typical  munici- 
pal solid  waste  composition,  over  50 
per  cent  reduction  in  landfill  material 
could  be  achieved. 

The  second  phase  of  this  study 
will  involve  the  production  of  the 
cellulase  enzymes.  Conventional  pro- 
duction by  moulds  is  slow,  inefficient, 
and  expensive.  Through  selection  of 
the  most  appropriate  mould,  and 
careful  control  and  refinement  of  cul- 
ture conditions,  the  cost  could  be 
reduced  by  as  much  as  90  per  cent. 

Ultimately,  it  may  be  possible 
to  isolate  the  genes  that  regulate 


cellulase  production  and,  using 
biotechnology  techniques,  achieve 
multiple  copies  of  the  genes  within 
the  mould  to  increase  production. 

Municipal  solid  waste  is  also 
the  focus  of  an  ERP  study  being  con- 
ducted by  Dr.  Lambert  Otten  of  the 
School  of  Engineering,  University  of 
Guelph.  Guelph  is  one  of  the  most 
progressive  cities  in  the  country  with 
its  waste  diversion  initiatives.  As  part 
of  its  program,  the  city  is  conducting 
a  pilot  study  to  assess  the  viability  of 
a  wet-dry  recycling  program. 

Accompanying  this  has  been  the 
construction  of  an  experimental  corn- 
poster  for  food  scraps  and  yard  waste 
at  the  cities'  landfill  site.  Access  to 
this  facility  provides  an  excellent 
opportunity  to  conduct  analytical 
work  on  the  composting  of  municipal 
solid  waste. 

Recognizing  this,  Dr.  Otten  is 
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The  full  landfill  -  as 
the  possibility  looms 
closer,  new 
technologies  and 
processes  must 
be  developed  to 
divert  material  into 
productive  re-use. 
Both  the 
Environmental 
Technologies  and 

Environmental 
Research  Programs 
support  such 
initiatives. 


compiling  detailed  data  on  plant 
operating  conditions,  including  tem- 
perature, moisture  content,  and 
ventilation  rate.  This  information  will 
then  be  used  to  develop  and  imple- 
ment an  automatic  control  system  for 
the  composter,  and  to  determine  if 
existing  computer  models  on  com- 
poster operation  and  performance, 
which  were  developed  for  sewage 
sludge  systems,  apply  to  the 
pilot  plant. 

With  increasing  interest  in  com- 
posting as  an  alternative  means  for 
the  disposal  of  municipal  solid  waste, 
this  project  is  providing  important 
data  on  the  design  and  operation  of  a 
municipal  composting  system  under 
Ontario  conditions. 

These  projects  show  one  aspect 
of  Environment  Ontario's  commit- 
ment to  the  achievement  of  waste 
diversion  targets.  Other  incentive 
schemes  such  as  the  Tire  Recycling 
and  Industrial  Waste  Diversion  Pro- 
grams complement  and  enhance 
RTB  activities  in  this  area.  The  suc- 
cess of  these  initiatives  will  result  in 
a  significant  delay  in  the  posting  of 
the  "Landfull"  sign  at  many  sites. 


What's  In  The  Name? 

The  name  of  this  publication  is  the 
result  of  protracted  deliberation. 
Because  the  term  "proving  ground" 
can  be  defined  as  "the  place,  context 
or  area  for  testing  something  such  as 
scientific  theory  or  technical  equip- 
ment," we  hope  that  you  will  agree 
that  this  choice  admirably  reflects 
the  activities  and  programs  of  the 
Research  and  Technology  Branch. 

Credit  for  the  name's  origin  goes 
to  Dr.  Ray  Clement  of  the  Laboratory 
Services  Branch.  Dr.  Clement  is 
the  Research  Coordinator  for  the 
Analytical  Methods  and  Instrument 
Development  area  in  the  Environ- 
mental Research  Program. 


The  first  edition  of 
The  Proving  Ground  is 
a  double  issue. 


The  Proving  Ground 

is  printed  on  non 
de-inked  1 00  per  cent 

post-consumer 
recycled  paper  using 
vegetable-based  inks. 
It's  environmentally 
friendly. 
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Reports  in  this  section  profile  some  of  the  diverse 
projects  being  conducted  under  Environment 
Ontario's  Environmental  Research  and  Environmental 
Technologies  Programs.  Coordination  of  these 
programs  is  the  responsibility  of  the  Research  and 
Technology  Branch. 


Local  Lake  Inhabitants 

Threatened 

by  Striped  Invaders 


The  rampant  spread  of  zebra  mussels 
in  the  Great  Lakes  may  threaten  the 
existence  of  some  native  species  of 
clams.  This  possibility  is  raised  by 
Dr.  Gerry  Mackie  of  the  Department 
of  Zoology,  University  ofGuelph, 
who  is  investigating  aspects  of  zebra 
mussel  ecology  and  biology  in 
Lake  St.  Clair. 


The  contamination  of  underwater 
installations  by  this  European  mussel 
is  already  well  documented.  Dr. 
Mackie  is  producing  evidence  that 
this  may  not  be  the  only  negative 
effect  of  this  population  explosion. 
Since  Lake  St.  Clair  is  the  centre  of 
the  zebra  mussel  invasion,  it  provides 
an  excellent  model  for  predicting  the 


probable  course  of  events  in  the  other 
Great  Lakes. 

Zebra  mussels  attach  themselves 
to  objects  by  tough  silky  filaments. 
They  are  capable  of  colonizing  all 
hard  substances  including  native 
clams.  Dr.  Mackie  has  discovered  that 
single  clams,  five  to  1 1cm  long,  can 
have  up  to  3000  zebra  mussels  on 

With  close 
neighbours  like 
these  3000  zebra 
mussels,  it  is  not 
surprising  that 
native  clam 
species  in  the 
Great  Lakes  are 

threatened. 
The  clam  shown 
here  (Lampsilis 
radiata)  measures 
approximately 
7.5  x  2.5cm. 

their  exposed  shell.  This  density  is 
even  greater  than  on  nearby  rocks. 

Dr.  Mackie  hypothesizes  that 
such  massive  encrustation  of  zebra 
mussels  may  have  immense  adverse 
effects  on  our  native  clams.  Locomo- 
tion and  burrowing  activities  may  be 
impaired,  siphons  may  be  blocked, 
and  valve  functioning  hindered  expos- 
ing the  clams  to  predation,  parasitism, 
and  environmental  extremes.  The 
nutrient  requirements  of  such  large 
populations  of  mussels  may  strip  the 
surrounding  water,  causing  the  hosts  \ 
ultimately  to  starve  to  death. 

In  1 990,  Dr.  Mackie  found  only 


dead  specimens  of  nine  of  the  1 6 
species  of  clams  in  Lake  St.  Clair. 
iMore  than  half  of  these  shells  had  the 
tell-tale  silky  threads  on  their  surface. 
Other,  dying  clams  had  huge  zebra 
mussel  infestations.  Many  similar 
examples  have  been  recorded  this 
year.  These  observations  suggest  that 
the  striped  aliens  are  already  greatly 
affecting  the  native  clam  population. 

Aside  from  the  ecological  impact, 
this  research  is  also  identifying  fea- 
tures of  the  invaders'  life  cycle  and 
growth.  The  need  for  a  local  study  of 
this  nature  is  supported  by  European 
experience  which  has  shown  that  the 
mussel's  biology  can  depend  greatly 
on  their  location.  Because  of  this,  it 
would  be  unwise  to  relate  European 
research  directly  to  the  Great  Lakes. 

Already  Dr.  Mackie  has  deter- 
mined differences  between  the  local 
population  and  those  from  European 
waters.  The  Lake  St.  Clair  zebra  mus- 
sel is  short  lived  (two  years),  fast 
growing  (two  cm  per  year),  and  small 
in  adult  shell  length  (less  than  three 
cm  maximum  size).  These  traits  do 
not  resemble  any  recorded  European 
population.  Subtle  differences  have 
also  been  observed  in  the  species' 
reproductive  cycle. 

Information  of  this  nature  may 
prove  crucial  in  the  fight  against  con- 
tamination of  underwater  facilities. 
Literature  indicates  that  the  most  suc- 
cessful control  programs  dealing  with 
installations,  rely  on  precise  knowl- 
edge of  the  spatial  and  temporal 
distribution  of  different  life  stages, 
especially  the  free-swimming  larvae. 
With  this  information,  researchers  will 
be  better  able  to  design  and  direct 
control  measures,  increasing  their 
chances  of  eliminating  this  nuisance 
from  such  sites  as  water  intake  pipes. 


CFCs  and  UVB 

Depletion  of  the  ozone  layer  due  to 
chlorofluorocarbons  (CFCs)  and 
methyl  chloroform  is  well  recognized 
as  a  serious  threat  to  human  health. 
Dr.  Wayne  Evans  of  Environmental 
and  Resource  Studies,  Trent  Univer- 
sity, is  studying  the  extent  of  ozone 
depletion  and  its  affect  on  the  people 
of  Ontario. 

In  this  project,  studies  of  ozone 
depletion  in  the  past,  and  predictions 
for  the  future,  are  being  made  using 


Who  wouldn't  want  to  make  a  profit 
while  reducing  pollution?  A  new  pro- 
cess to  reduce  toxic  cyanide  in  waste 
discharges  from  gold  mills  may  make 
this  possible. 

Cyanide  solutions  are  widely 
used  to  leach  gold  from  ore.  This 
cyanide  must  be  recovered  or 
destroyed  before  the  waste  water 
can  be  discharged  into  the  environ- 
ment. Conventional  processes  to 
achieve  this  are  either  expensive, 
inefficient,  or  result  in  the  formation 
of  undesirable  derivatives. 

Jasmetech  Metal  Technologies 
of  Guelph,  Ont.,  has  introduced  a 
process  called  Cyanosave  which,  as 
well  as  removing  cyanide  from  solu- 
tion, also  captures  copper  and  addi- 
tional gold  which  would  otherwise  be 
lost  during  the  processing  of  ore. 

The  basis  of  this  Cyanosave  pro- 
cess is  a  new  technology  called 
Vitrokele™,  which  adsorbs  both  the 


model  calculations  based  on  ozone 
data  records  from  several  sources, 
including  satellites.  Changes  in  ultra- 
violet B  (UVB)  radiation,  the  more 
harmful  kind,  will  then  be  calculated 
to  determine  the  extent  of  increase  in 
exposure  to  the  population  of 
Ontario.  Methodology  will  be  devel- 
oped to  predict  future  UVB  increases. 
From  this,  it  will  be  possible  to  esti- 
mate increases  in  skin  cancer,  and 
resulting  health  costs,  due  to  this 
environmental  damage. 


cyanide  and  the  metals  from  solution. 
These  compounds  adhere  to  special 
binding  sites  on  polystyrene  beads. 
When  loaded  with  the  compounds, 
the  beads  are  then  treated  to  remove 
the  copper,  gold  and  cyanide. 

Everything  of  value  is  saved. 
Both  the  cyanide  and  the  Vitrokele™ 
can  be  reused,  while  the  normally- 
wasted  copper  and  gold  residue 
are  recovered. 

Vitrokele™  technology  has 
already  been  successfully  demon- 
strated in  Australia.  A  pilot  project 
was  needed  in  Canada  because  simi- 
lar processes  that  were  tried  in  the 
past  have  failed  to  prove  themselves 
locally  in  commercial  operation.  This 
has  resulted  in  a  certain  scepticism  in 
the  Canadian  mining  industry.  A  suc- 
cessful demonstration  of  Vitrokele™ 
recently  conducted  by  Jasmetech  at 

See  Vitrokele™  Technology  pg  6 


Vitrokele™  Technology- 
Making  a  Profit  While 
Reducing  Pollution 


PROJECT  FOCUS 


Vitrokele™  Technology 

Hope  Brook,  Nfld.,  however,  has 
already  allayed  these  concerns. 

This  Cyanosave  process  has  the 
potential  to  reduce  the  total  toxic 
content  in  the  effluent  to  less  than 
one  part  per  million  (ppm)  of  cyanide, 
and  0.5  ppm  of  metals,  which  are 


become  a  way  of  actually  making 
a  profit. 

Potential  users  of  this  process  are 
both  local  and  international.  Due  to 
its  modular  design,  a  Cyanosave  plant 
can  be  easily  added  to  existing  opera- 
tions or  incorporated  into  new  facili- 
ties. The  Ontario  market  will  likely 
expand  with  the  probable  advent  of 


The  Cyanosave  pilot  plant  in  operation.  Based 
on  Vitrokele™  technology,  the  entire  demon- 
stration  unit  is  housed  in  a  standard  shipping 
container  facilitating  easy  transport  and 
set-up  at  any  site. 


well  below  the  acceptable  standards 
for  waste  discharge.  These  environ- 
mental benefits  are  accompanied  by 
distinct  economic  advantages.  The 
recovery  of  additional  gold  and  met- 
als such  as  copper,  and  the  ability  to 
recycle  cyanide,  represent  significant 
opportunities  for  increased  income 
and  reduced  expenditure. 

Vitrokele™  technology  eliminates 
traditional  methods  of  waste  manage- 
ment. What  has  been  an  expensive 
pollution  control  process  could 


new  initiatives  in  the  Municipal 
Industrial  Strategy  for  Abatement 
program.  New  regulations  would 
require  mills  to  implement  the  "best 
available  technology  economically 
achievable"  to  ensure  clean  plant 
effluent. 

If  successfully  adopted  by 
industry,  this  technology  may  prove 
to  be  an  excellent  model  of 
profiting  from  pollution  abatement. 


Electric  Vehicles 

With  growing  concern  over  deterio- 
rating urban  air  quality,  electric 
vehicles  (EVs)  are  receiving  intense 
public  scrutiny.  EVs  do  not  emit 
pollutants  during  operation,  but  fossil- 
fuelled  power  plants  that  generate 
electricity  do.  What  net  environ- 
mental effect  would  the  large-scale 
introduction  of  EVs  have?  Dr.  William 
Adams  of  the  Electrochemical  Science 
and  Technology  Centre,  University 
of  Ottawa,  is  developing  a  computer 
model  to  answer  this  question. 

This  model  will  be  used  to  pro- 
vide quantitative  data  on  the  effect 
of  replacing  internal  combustion 
vehicles  by  EVs  in  specific  Ontario 
locations.  It  will  account  for  such 
factors  as  the  source  of  electricity, 
efficiency  of  conversion  from  fuel  to 
electricity,  transmission  line  losses, 
battery  efficiency,  and  vehicle 
use  patterns. 

The  computer  model  and  the 
results  of  the  study  will  benefit  a  wide 
audience.  The  advantages  of  EVs 


If  the  energy  source  for  vehi- 
cles was  electricity,  rather  than 
gasoline,  what  would  the  net 
environmental  effect  be? 


will  be  accurately  demonstrated,  and 
their  use  promoted.  The  study  will 
also  identify  which  regions  should, 
or  should  not,  be  encouraged  to 
use  EVs. 
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Coloured  Drinking  Water 
-  A  Clear  Solution  May 
Soon  be  Available 


Cleaner  and  safer  drinking  water  for 
many  Canadians  is  the  promise  of 
new  technology  being  developed  by 
ZENON  Environmental  of  Burlington. 
Currently  under  evaluation  is  pres- 
sure-driven membrane  technology  for 
the  treatment  of  coloured  water. 

Many  Canadian  waters  contain 
high  levels  of  natural  organic  sub- 
stances which  are  not  harmful,  but 
colour  the  water.  Most  people  prefer 
clear  water.  A  greater  concern  to 
health  is  that  in  normal  disinfection 
processes,  the  reaction  of  these 
organic  substances  and  chlorine 
results  in  toxic  by-products.  ZENON's 
membrane  technology  could 
prevent  this. 

The  bulk  of  colour-causing  sub- 
stances are  in  soluble  form  and 
difficult  to  eliminate.  Conventional 
treatments  are  either  expensive,  lead 
to  undesirable  by-products,  or  require 
spacious  installations.  Membrane 
filtration  has  the  potential  to  over- 
come all  of  these  disadvantages. 

To  date,  membrane  use  in  the 
treatment  of  water  has  been  restricted 
to  desalination  plants.  Reluctance  to 
use  this  technology  for  other  applica- 
tions stems  from  the  lack  of  proof 
available  that  membranes  can  per- 
form to  their  design  capabilities. 

ZENON  is  undertaking  a  project 
to  evaluate,  and  subsequently  demon- 
strate, the  technical  and  commercial 
feasibility  of  this  membrane  tech- 
nology. Particular  interest  is  being 
focussed  on  a  new  development, 
nanofiltration  membranes.  These 


membranes  are  capable  of  removing 
most  dissolved  organic  matter  that 
occurs  in  natural  waters,  making  them 
particularly  suitable  for  treating 
coloured  water. 

In  the  first  stage,  ZENON  is  using 
a  small  model  to  test  the  feasibility 
of  these  membrances  in  the  treatment 
of  naturally-coloured  water  samples. 
Various  kinds  of  membranes  are 
being  evaluated  for  performance, 
with  the  best  ones  being  used  later 


in  a  pilot  plant.  This  will  allow  an 
economic  assessment  of  the  process 
and  help  in  the  design  of  a  full-scale 
plant.  Most  importantly,  it  will  permit 
a  comprehensive  evaluation  against 
the  technology  of  conventional 
treatment. 

Upon  completion  of  the  project, 
ZENON  should  be  in  a  strong 
position  to  compete  in  an  expanding 
market.  In  particular,  northern 
Ontario,  Quebec  and  other  regions 
within  the  Canadian  Shield  are  poten- 
tial users.  Demand  may  increase 
dramatically  if  and  when  current 
Canadian  guidelines  for  drinking 
water  are  amended  to  significantly 


reduce  the  acceptable  concentration 
of  disinfection  by-products. 

A  more  immediate  market  is  the 
USA.  Amendments  to  the  1986  Safe 
Drinking  Water  Act  require  the  Envi- 
ronmental Protection  Agency  (EPA), 
to  issue  new  regulations  for  additional 
compounds.  Among  those  targeted 
are  many  disinfection  by-products. 
Membrane  technology  may  prove  to 
be  the  best  available  technology  for 
their  avoidance. 

Since  U.S.  EPA  standards  often 
form  the  basis  for  regulatory  control 
in  other  countries,  an  international 
market  for  this  technology  would  then 
exist.  ZENON  might  soon  have  an 
excellent  marketing  opportunity. 

Profiles  in  this  section,  as 
well  as  the  front-page  story, 
are  based  on  written  reports 
or  proposals  supplied  to 
Environment  Ontario.  While 
all  care  is  taken  in  interpreta- 
tion, the  Research  and  Tech- 
nology Branch  cannot  be 
held  responsible  for  absolute 
correctness  or  sufficiency  of 
information.  Profiles  feature 
one  part  of  large,  often  multi- 
year  projects.  Caution  should 
be  exercised  in  extrapolating 
objectives,  results  or  conclu- 
sions out  of  their  original 
context.  Any  views,  ideas, 
or  conclusions  do  not  neces- 
sarily reflect  the  views  and 
policies  of  Environment 
Ontario,  nor  does  mention 
of  trade  names,  commercial 
products  or  processes, 
constitute  endorsement  or 
recommendation  for  use. 


U  R 


Each  edition  of  The  Proving  Ground  features  a  topic 
related  to  the  activities  of  the  Research  and 
Technology  Branch.  This  issue  focusses  on  two 
major  funding  programs  administered  by  the  Branch, 
the  Environmental  Research  and  Environmental 
Technologies  Programs. 

The  Research  and 
Technology  Branch  - 
Fostering  Environmental 
Innovation 


Environment  Ontario's  goal  is  "to  pro- 
tect and  enhance  the  quality  of  the 
environment  for  the  present  and 
future  well-being  of  the  people  of 
Ontario  and  of  the  ecosystem  in 
which  they  live."  In  recognition  of 
the  increasing  importance  of  environ- 
mental research  and  technology 
development  in  fulfilling  this  man- 
date, the  Research  and  Technology 
Branch  (RTB)  was  created  in  1988. 


A  strong  commitment  to  an  ongo- 
ing Research  and  Development 
Program  is  essential  for  many  reasons. 
Industrial  expansion,  and  develop- 
ments in  science  and  technology, 
can  affect  the  environment  by  intro- 
ducing new  contaminants,  creating 
new  waste  management  issues,  or 
by  overloading  the  capacity  of 
existing  systems. 

The  RTB  ensures  that  the  ministry 


remains  at  the  forefront  of  knowledge 
and  skills  in  environmental  manage- 
ment and  technology.  Its  primary  role 
is  to  coordinate  and  promote  internal 
and  external  research  projects  of  the 
ministry,  and  to  support  the  develop- 
ment of  innovative  environmental 
protection  technologies. 

The  RTB  currently  has  responsi- 
bility for  four  programs: 

♦  Environmental  Research 
Program 

♦  Environmental  Technologies 
Program 

♦  Tire  Recycling  Technologies 

♦  Environmental  Education  and 
Awareness  Program 

An  increasingly  important 
responsibility  of  the  RTB  is  to  commu- 
nicate developments  and  the  results 
of  research,  and  to  encourage  their 
implementation  in  the  community. 
To  date  this  has  been  done  mainly 
through  the  annual  Technology 
Transfer  Conference.  The  Proving 
Ground  should  significantly  advance 
this  process. 


Analytical 
instrumentation 
development  is 
supported  by  both 
the  ERP  and 
the  ETP. 


In  performing  its  role,  the  RTB 
promotes  and  supports  the  environ- 
mental protection  industry  in  Ontario, 
and  ensures  that  a  wide  range  of 
talents  and  information  is  available 
to  the  ministry  for  developing  policy 
and  regulations. 


protocol,  anticipated  achievements, 
and  a  detailed  budget.  The  relevance 
of  the  proposed  research  to  ministry 
activities  and  needs  must  be 
clearly  stated. 

Technical  review  of  applications 
is  conducted  within  six  weeks.  This 
review,  and  recommendations  of  the 


Excellence  in 

Environmental  Research  - 
Goal  of  the  ERP 

Environment  Ontario  encourages 
excellence  in  environmental  research 
through  its  Environmental  Research 
Program  (ERP).  Since  1977,  this  pro- 
gram has  supported  nearly  600 
research  projects  at  universities,  pri- 
vate laboratories  and  public  agencies. 
Research  projects  conducted  within 
the  ERP  fall  into  six  broad  categories: 

♦  air  quality 

♦  water  quality 

♦  liquid  and  solid  waste 

♦  analytical  methods  and 
instrument  development 

♦  environmental  socio-economics 

♦  multimedia  contaminants  and 
biotechnology 

Each  year,  coordination  of  the 
ERP  requires  three  main  activities: 
identifying  research  priorities,  evalu- 
ating proposals  and  allocating  funds, 
and  completing  the  administrative 
and  reporting  process. 

Overall  responsibility  for  the  ERP 
rests  with  the  ministry's  Research 
Advisory  Committee  (RAC),  which 
establishes  priorities  and  ensures  that 
research  activities  are  consistent  with 
ministry  policies  and  objectives. 

Each  November,  with  help  from 
the  branches  and  regions,  the  RAC 
prepares  a  document  entitled 
"Research  Needs,"  which  summ- 
arizes the  ministry's  long-term  needs 
in  the  six  research  categories. 
Researchers  are  then  invited  to 
submit  funding  applications  address- 
ing these  defined  needs. 

Deadline  for  receipt  of  proposals 
is  January  15  each  year.  Submissions 
must  include  objectives,  experimental 


Based  on  these  evaluations,  as 
well  as  research  priorities  and 
available  funds,  applications  are 
recommended  by  the  RAC  to  senior 
management  for  approval  or  rejec- 
tion. Final  approval  may  depend  on 
changes  to  the  budget  or  the 
research  protocol. 

Projects  are  then  assigned  a 
ministry  Liaison  Officer  (LO)  whose 
responsibility  is  to  monitor  technical 
progress.  A  close  working  relationship 
between  the  LO  and  researcher  is  a 
great  help  to  the  ministry  in  including 
research  findings  into  its  programs 


RAC,  are  based  on  such  criteria  as: 

♦  scientific  merit 

♦  competence  of  the  researcher 
and  quality  of  facilities 

♦  likelihood  of  achieving  objec- 
tives on  time 

♦  cost  relative  to  the  anticipated 
benefits 

♦  compatibility  with  ministry 
needs  and  priorities 

♦  potential  for  implementation 
of  results 


and  activities. 

Researchers  must  provide  interim 
reports  on  the  project,  and  a  final 
report  upon  completion.  During  the 
course  of  the  project,  funds  are 
released  upon  the  provision  of  accept- 
able progress  reports.  Researchers 
may  also  be  required  to  deliver  at 
least  one  presentation  at  the  annual 
Technology  Transfer  Conference. 

See  Goal  of  the  ERP  pg.  7  0 


New  Technologies  For  A 
Cleaner  Environment  - 
TheETP 


Goal  of  the  ERP 


The  ERP  makes  a  significant 
contribution  to  the  support  of  environ- 
mental research  not  only  through  its 
funding  activities,  but  in  its  encour- 


Both  the  ERP  and 
ETP  support 
the  research 
and  technology 
developments 
necessary  to 
ensure  that 
present  and 
future  industrial 
activity  is  not 
at  the  expense 

of  a  clean 
environment 

agement  of  links  between  the  ministry 
and  the  scientific  community.  It 
facilitates  access  to  a  broad  range  of 
expertise  and  resources,  and  provides 
opportunities  for  synergistic  links 
between  ministry  scientists,  and  uni- 
versities and  consultants,  in  solving 
environmental  problems. 


The  Environmental  Technologies  Pro- 
gram (ETP)  was  begun  in  1990  to  help 
develop  new  technologies  to  over- 
come environmentally  damaging 
practices.  The  ETP  focusses  on  the 
latter  stages  of  the  technology  innova- 
tion process,  the  development, 
refinement,  and  commercialization 
of  the  product. 

The  ETP  financially  supports  the 
technological  innovations  needed  by 
Ontario's  industries  to  adhere  to 
environmental  protection  initiatives. 
The  Municipal  Industrial  Strategy 
for  Abatement  (MISA)  and  the  Ontario 
Waste  Abatement  Strategy  are  two 
examples.  The  ETP  also  helps  to 
create  technologies  which  can  be 
marketed  internationally. 

Developmental  projects  conducted 
under  the  ETP  fall  into  seven  categories: 

♦  waste  management 

♦  water  and  sewage  treatment 

♦  3R's  technologies 

♦  analytical  instrumentation 

♦  tire  technologies 

♦  air  pollution  control 

♦  socio-economic  analysis 
Management  of  the  ETP  rests  with 

the  Environmental  Technologies 
Advisory  Committee  (ETAC).  Among 
its  responsibilities  are  the  definition 
of  technology  priorities,  and  the 
recommendation  of  projects 
for  funding. 

Funding 

To  be  eligible  for  funding,  recipients 
must  operate  or  reside  in  Ontario.  A 
wide  range  of  organizations  qualify, 


including  Canadian  corporations, 
subsidiaries  of  foreign  owned  firms, 
universities  and  municipalities. 

Typical  ventures  eligible  for 
funding  include: 

♦  research  leading  to  the  devel- 
opment of  an  innovative 
process  or  product 

♦  equipment  prototype  develop- 
ment and  testing 

♦  pilot-scale  equipment  refine- 
ment and  adaptation 

♦  field  trials  and  demonstration  of 
innovative  technologies  to 
determine  system  performance, 
reliability,  and  cost 
effectiveness 

♦  initial  demonstration  of  foreign 
technologies  to  determine  their 
suitability  to  Ontario  conditions 

Only  developmental  or  demon- 
stration aspects  of  the  technology  are 
eligible  for  support.  Costs  associated 
with  commercialization,  full-scale 
production,  and  marketing  are  not 
supported.  Generally,  funding  for  a 
project  does  not  exceed  50  per  cent 
of  the  total  cost  to  a  maximum  of 
$500,000  per  year. 

Preference  is  normally  given  to 
technologies  that  prevent  or  reduce 
pollution  at  the  source,  rather  than  at 
the  end  of  the  pipe  or  stack.  Those 
which  assist  organizations  in  meeting 
regulatory  requirements,  such  as 
MISA,  are  particularly  favoured. 

The  ETP  requires  a  comprehen- 
sive application,  review,  monitoring, 
and  reporting  process. 


Application  Process 

Applications  for  ETP  funding  are 
normally  considered  twice  a  year. 
Submissions  must  include  detailed 
technical  and  commercial  objectives, 
a  budget,  anticipated  goals,  and  a 
commercialization  plan.  The  contri- 
1  bution  of  the  project  to  ministry 
technology  and  regulatory  needs  must 
be  clearly  defined,  as  must  the  poten- 
tial value  to  the  environment. 

At  least  three  reviewers  from  vari- 
ous provincial  ministeries  and  such 
agencies  as  the  Ontario  Development 
Corporation  give  technical  evalua- 
tions of  each  proposal.  Reviews,  and 
any  subsequent  recommendations  of 
the  ETAC,  are  based  on  broad  selec- 
tion criteria  including: 

♦  net  contribution  to  environ- 
mental protection 

♦  effectiveness  in  addressing 
ministry  technical,  policy,  and 
regulatory  requirements 

♦  technical  excellence 

♦  degree  of  innovation 

♦  commercialization  potential 
locally  and  internationally 

♦  industrial  and  economic 
benefits 

♦  financial  and  management 
capability  of  the  applicant 

Th  e  Con  tract 

With  ETAC  recommendation  for 
approval,  and  senior  management 
concurrence,  the  ministry  negotiates  a 
contract  with  the  proponent.  This 
covers  the  two  phases  of  each  project, 
the  development  and  then  the  com- 
mercialization of  the  product  or  sys- 
tem. The  contract  contains  a  market- 
ing and  sales  program,  including  the 
milestones  or  goals  to  be  achieved 
during  commercialization,  which  typ- 
ically takes  three  to  four  years  after 
development. 

A  ministry  Liaison  Officer  (LO) 


helps  to  set  a  timetable  for  the  com- 
pletion of  significant  stages.  With 
possible  assistance  from  an  external 
expert  or  ministry  technical  comm- 
ittee, the  LO  then  becomes  respon- 
sible for  monitoring  progress 
toward  technical,  financial,  and 
commercial  goals. 

The  proponent  of  each  project 
must  submit  progress  reports,  includ- 
ing expenditure  details,  every  six 
months  or  upon  reaching  each  major 
goal.  Although  there  are  provisions 
for  payment  of  funds  prior  to  project 
initiation,  continued  payments  are 
generally  made  only  upon  achieve- 
ment of  previously  negotiated  goals. 

Upon  completion  of  the  devel- 
opmental phase,  a  report  must  be 
submitted  which  discusses  major 
research  and  development 


components,  and  provides  an 
updated  commercialization  plan. 
As  well,  the  net  environmental,  eco- 
nomic, and  industrial  benefits  that 
will  accrue  to  the  province  must  be 
defined.  Typically,  this  would  include 
expected  reductions  in  specified 
emissions,  or  anticipated  levels  of 
reduction,  reuse,  and  recycling. 

After  the  commercialization 
phase,  a  final  report  must  summarize 
the  production  levels  and  sales 
achieved  during  commercialization, 
as  well  as  the  actual  net  environ- 
mental, economic,  and  industrial 
benefits  achieved.  The  reasons  for 
any  discrepancies  between  forecast 
and  actual  levels  or  benefits  must 
be  discussed. 


11 


1991      TECHNOLOGY  TRANSF 


ENVIRONMENTAL  RESEARCH 


TECHNOLOGY  TRANSFER  CONFERENCE 


1991  Technology  Transfer 
Conference  -  The  Multi- 
Media  Approach 


The  theme  for  the  1 2th  annual  Tech- 
nology Transfer  Conference,  to  be 
held  November  25  and  26  in  Toronto, 
is  The  Multi-Media  Approach  - 
Integrated  Environmental  Protection. 
This  year,  the  conference  has  a 
change  in  venue,  the  Inn  on  the  Park 


forum.  Attendance  has  expanded 
from  1 50  at  the  inaugural  event  in 
1 980  to  more  than  800  in 
recent  years. 

By  bringing  together  university 
researchers,  private  consultants, 
technical  specialists  and  ministry 


in  Don  Mills,  instead  of  the  down- 
town Royal  York  Hotel.  The  Hon. 
Mrs.  Ruth  Grier,  Minister  of  the 
Environment,  will  open  the  confer- 
ence, and  Deputy  Minister,  Mr.  Gary 
Posen,  will  give  an  introduction. 

Sponsored  by  the  Research  and 
Technology  Branch  (RTB),  the 
Technology  Transfer  Conference  is 
considered  by  many  to  be  Canada's 
leading  environmental  research 


scientific  personnel,  the  symposium 
provides  a  unique  forum  in  which 
to  advance  environmental  research 
and  technology  development. 

The  conference  has  become  a 
key  method  of  fulfilling  the  mandate 
of  the  RTB,  which  is  to  publicize 
important  research  results  and  impli- 
cations, and  to  encourage  the 
implementation  of  useful  discoveries. 

As  in  previous  years,  the  bulk 


of  presentations  at  the  conference 
will  be  related  to  projects  being 
conducted  under  the  Environmental 
Research  Program.  For  the  first  time 
however,  a  number  of  presentations 
will  be  made  regarding  developmen- 
tal work  that  is  proceeding  under  the 
Environmental  Technologies  Program. 

The  keynote  speaker  on  the  first 
day  of  the  conference  will  be  Ms. 
Judith  Lake,  Director  of  the  Centre 
for  Environment  and  Economy  at 
Dalhousie  University  in  Halifax, 
Nova  Scotia.  In  a  50  minute  presenta- 
tion, Ms.  Lake  will  address  the  issue, 
"Why  Environmental  Protection  is 
Economic  Self  Interest". 

The  conference  technical  program 
structure  has  been  radically  altered 
from  previous  years.  Traditionally, 
technical  sessions  were  based  on 
the  six  research  areas  supported  by 
the  Environmental  Research  Program: 
air  quality,  water  quality,  liquid  and 
solid  waste,  analytical  methods  and 
instrument  development,  environ- 
mental socio-economics,  and 
multi-media  contaminants  and  bio- 
technology. 

This  year  however,  reflecting  the 
conference  theme  of  an  integrated 
multi-media  approach  to  environ- 
mental concerns,  in  which  the  three 
environmental  media  of  air,  water 
and  soil  are  considered  all  together, 
sessions  will  be  focussed  on  these 
six  themes; 

♦  Environmental  Transport 
and  Fate 

♦  Environmental  Effects 

♦  Prevention,  Treatment  and 
Remediation 

♦  Emissions  and  Effluents 

♦  Environmental  Management 
Options 

♦  Technologies  and  Biotechnology 
According  to  Conference  Chair 

and  RTB  Director,  Mrs.  HelleTosine, 


I  CONFERENCE 


"Who  owns  the  garbage?"  -  the  question  to  be 
addressed  in  a  2  hour  panel  discussion. 


these  themes  conform  with  the 
emerging  guiding  principle  of 
environmental  protection  in  the 
1990's,  which  is  pollution  prevention 
rather  than  pollution  control.  This 
new  focus  will  require  research  and 
technology  resources  to  be  used  in 
proactive  strategies  considering  all 
environmental  media. 

To  assure  relevance  to  the  confer- 
ence theme,  selected  researchers 
were  invited  to  submit  for  considera- 
tion by  the  conference  program 
committee,  abstracts  on  their  research 
or  technology  development.  From 
these,  the  speakers  and  poster 
presenters  were  chosen.  Verbal  pre- 
sentations will  be  delivered  by 
58  speakers,  and  a  further  55  presen- 
tations will  be  made  at  a  dedicated 
poster  session. 

In  each  oral  session,  presentations 
will  be  supplemented  by  feature 
guest  speakers  addressing  the  envi- 
ronmental multi-media  implications 
of  some  aspect  of  the  session  topic. 

A  highlight  of  the  second  day 
of  the  conference  will  be  a  2  hour 
panel  discussion  on  "Who  owns  the 


"Abuse  of  the  environment 
is  so  bad  that  it  can  be  seen 
from  outer  space" 
-  Mr.  Dick  Underwood 
from  NASA. 


garbage?"  to  be  moderated  by  Mr. 
Drew  Blackwell,  Assistant  Deputy 
Minister  of  the  ministry's  newly 
created  Waste  Reduction  Office.  The 
five  panellists  will  be  Mr.  John  Calvert 
from  the  Canadian  Union  of  Public 
Employees,  Mr.  Irving  Granovsky 
from  Atlantic  Packaging,  Mr.  Brian 
vMcClay  from  the  Canadian  Pulp  and 
Paper  Association,  Mr.  Keith  Newman 
from  the  Canadian  Paper  Workers 


Union  and  Ms.  Linda  Varangu  from 
the  Association  of  Municipal  Recy- 
cling Coordinators 

How  do  we  achieve  the  maxi- 
mum reduction,  reuse  and  recycling 
of  our  waste  stream?  What  is  the 
maximum  that  can  be  diverted  from 
disposal?  Who  is  responsible  for  the 
garbage?  Using  newspapers  as  a  case 
study,  the  panel  will  explore  these 
issues  from  a  variety  of  different  per- 
spectives. 

This  topic  illustrates  the  multi- 
media theme  and  introduces  the  new 
concept  of  product  stewardship.  This 
addresses  the  entire  life  cycle  of 
products  and  their  effect  on  the  envi- 
ronment. If  this  philosophy  is  widely 
adopted,  newspaper  publishers,  for 
example,  may  find  themselves  faced 
with  the  responsibility  to  deal  with 
used  newsprint  as  a  waste  product. 

This  year  sees  the  reinstatement 
of  a  conference  banquet,  featuring  a 
presentation  by  Mr.  Dick  Underwood, 
a  consultant  to  the  U.S.  National 


Aeronautics  and  Space  Administra- 
tion. Mr.  Underwood's  sombre  thesis, 
"Abuse  of  the  environment  is  so  bad 
that  it  can  be  seen  from  outer  space" 
will  reveal  the  dramatic  changes 
which  have  taken  place  on  the  planet 
in  the  last  two  decades. 

These  transformations  will  be 
graphically  presented  in  a  series  of 
photographs  taken  from  orbiting 
space  shuttles.  "Brazil  is  just  a  great 
billowing  cloud  of  smoke.  Africa  is 
partly  obscured  by  murky  dust  clouds. 
Los  Angeles  is  a  green  blob  of  pollut- 
ed air.  Kuwait  can't  be  seen  because 
of  its  burning  oil  wells"  are  just  some 
of  Mr.  Underwood's  observations. 

A  number  of  awards  for  outstand- 
ing environmental  research  will  be 
presented  during  the  conference.  For 
the  fifth  year,  Environment  Ontario 
will  present  "Excellence  in  Research" 
Awards  in  three  categories:  principal 
investigators,  students,  and  ministry 

See  Multi-Media  Approach  pg.  14 
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The  Multi-Media  Approach 

staff,  (see  the  article  entitled  Recog- 
nizing Excellence) 

The  Francis  W.  Karasek  Award  for 
Achievements  in  Environmental 
Science  will  be  bestowed  for  the  third 
time.  This  award,  created  and  funded 
by  Dr.  Francis  Karasek,  now  Professor 
Emeritus  in  the  Department  of 
Chemistry,  University  of  Waterloo, 
recognizes  outstanding  contributions 
in  analytical  or  environmental 
chemistry  research. 

Based  on  the  success  of  previous 
year's  conferences  and  the  quality 
of  the  program  and  speakers,  it  is 
certain  that  this  year's  event  will 
maintain  and  enhance  the  growing 


Recognizing  Excellence 


A  successful  Technology 
Transfer  Conference  -  the 
result  of  a  coordinated 
ministry-wide  effort. 

reputation  of  the  Technology  Transfer 
Conference  as  an  integral  feature  of 
environmental  research  and  techn- 
ology development  in  Canada.  It  will 
be  of  particular  interest  to  consultants, 
other  government  agencies  and 
universities  as  it  helps  to  set  the 
framework  for  a  changing  approach 
to  funding,  policy  and  regulatory 
initiatives  for  the  future. 
* 

Full  details  of  registration  for  the 
conference  can  be  obtained  from  the 
Conference  Secretariat  by  calling 
Jacqueline  Tait  at  (41 6)  860-1 722. 


Environment  Ontario  acknowledges 
significant  achievement  in  environ- 
mental research  in  three  categories 
through  its  annual  Excellence  in 
Research  Awards.  Awards  are  given 
in  principal  investigator,  student,  and 
ministry  staff  categories. 

Selected  principal  investigators 
of  external  research  projects  which 
are  funded  through  the  ministry, 
receive  awards  for  outstanding  contri- 
butions to  environmental  research. 
Awards  may  be  made  in  each  of  the 
six  research  areas  of  the  Environmen- 
tal Research  Program,  and  also  for 
research  involving  pesticides. 
Winners  receive  a  $1  000  award 


and  a  citation,  while  their  institutions 
receive  a  plaque  in  recognition  of 
their  support  and  encouragement. 

Student  Awards  are  similar,  and 
are  given  to  encourage  students  to 
undertake  research  in  environmental 
science  and  technology.  Winners 
receive  $1  000  and  a  citation. 

Selected  members  of  the  ministry 
win  staff  achievement  in  research 
awards  in  recognition  of  their  accom- 
plishments in  environmental  research, 
project  management  or  outstanding 
liaison  activities.  Recipients  receive  a 
citation  of  excellence. 


19  9  0    Award  Winners 


Principal  Investigators 

Staff  Achievement 

Student 

Air  Quality: 

Air  Quality: 

Air  Quality: 

Dr.  Han-Ru  Cho, 

Mr.  Gary  DeBrou, 

Ms.  Beverly  Ross, 

University  of  Toronto 

Air  Resources  Branch 

University  of  Windsor 

Water  Quality: 

Water  Quality: 

Water  Quality: 

Dr.  George  Ozburn  and 

Mr.  Ken  Nicholls, 

Dr.  Miriam  Diamond, 

Dr.  Lynn  McCarthy  (joint  award), 

Water  Resources  Branch 

University  of  Toronto 

Lakehead  University 

Liquid  and  Solid  Waste: 

Liquid  and  Solid  Waste: 

Liquid  and  Solid  Waste  : 

Dr.  Charles  Bostock, 

Dr.  Jeanne  Percival, 

Dr.  Grahame  Farquhar, 

Waste  Management  Branch 

Carleton  University 

University  of  Waterloo 

Analytical  Methods  and 

Pesticides: 

Analytical  Methods  and 

Instrument  Development: 

Dr.  Francisca  Campos, 

Instrument  Development: 

Mr.  David  Boomer, 

University  of  Ottawa 

Dr.  William  Craig, 

Laboratory  Services  Branch 

^aracel  Laboratories  Ltd., 

Socio-Economics: 

Special  Staff 

Dttawa 

Dr.  Jack  Donnan, 

Achievement  Award 

Policy  and  Planning  Branch 

Dr.  Mike  Moselhy, 

Pesticides: 

Research  and  Technology  Branch 

Dr.  Ron  Harris, 

Pesticides  Advisory  Committee 

\ 

(University  of  Guelph) 
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